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Yellow fever is a viral hemorrhagic fever transmitted by the Aedes aegypti mosquito, which has historically
caused thousands of deaths throughout Africa, the Americas, Europe, and the Caribbean, and continues
to pose a threat in Africa, and Central and South America. One of the deadliest outbreaks of yellow fever
occurred in Memphis in 1878. Despite the chaos and despair that enveloped the city, detailed records of
the deceased were kept. This presentation will describe several different modeling projects which utilized
this data to better understand yellow fever transmission dynamics. First, a basic differential equation model
(without intervention measures) was used to estimate the epidemic transmission rates. Subsequently, models
including the preventions measures of vaccination, use of insect repellent, and water treatment & removal
were used to quantify the scale at which these preventative measures would need to be used in order to achieve
desired levels of impact. Lastly, an agent-based model which includes GIS data and historic weather data is
being used to estimate the probable size of the mosquito population in Memphis in the summer of 1878 and
the impact of including spatially explicit transmission dynamics. This research was primarily conducted in
collaboration with a team of talented undergraduate researchers. A small portion of this presentation will
discuss the lessons learned from engaging undergraduates in a challenging multi-year research project.
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